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Introduction {#sec006}
============

One of the main duties of governments is to provide essential public services. The provision of such services, including education, transport infrastructure and healthcare, requires adequate resources, including financial resources. Governments provide these services by building infrastructure and financing projects delivering other services to the citizenry. When providing these services, governments face many constraints, including technical challenges (because governments might be unable to provide all services effectively and efficiently) and financial challenges (because they do not have unlimited budgets) \[[@pone.0233802.ref001],[@pone.0233802.ref002]\]. It is, therefore, natural for governments across the globe to consider new initiatives and one increasingly common method of delivering public services is to form public-private partnerships (PPPs) \[[@pone.0233802.ref003]--[@pone.0233802.ref005]\].

PPPs have received much attention in the context of the development and financing of public infrastructure facilities and services in the last decade due to their inherent advantages. This approach has been adopted by many countries for several reasons, including the need to address fiscal deficits, budgetary pressure and demand-supply gaps \[[@pone.0233802.ref006]\]. PPPs are also perceived as a tool that can unite the private and public sectors' strengths to improve efficiency, quality and innovation \[[@pone.0233802.ref007]\]. PPPs are commonly used to take advantage of innovations found in the private sector, lower the risks associated with the development of public sector assets and enhance the success of the development and financing of public infrastructure facilities and services for the public \[[@pone.0233802.ref008]\]. It is argued that PPPs have increased efficiency, the availability of resources and the sustainability of public services in several sectors, including telecommunications, water, energy, transport and health \[[@pone.0233802.ref009]\].

PPP adoption in the healthcare sector has increased due to the many benefits that are associated with them, both in healthcare development and management \[[@pone.0233802.ref010]\]. The benefits identified included overcoming the capital shortage in public sectors, reducing the risks of investment in health infrastructure, improving efficiency in service delivery through combining efforts, making use of innovations in the private sector and aligning healthcare stakeholders in meeting healthcare needs \[[@pone.0233802.ref008]\].

The Kingdom of Saudi Arabia (KSA) is a high-income, developing country \[[@pone.0233802.ref011]\]. Its economy is extremely dependent on oil revenue, which accounts for over 90% of its exports and approximately 75% of government revenue \[[@pone.0233802.ref012]\]. The country's oil wealth has allowed the government to finance public services, including the healthcare sector. However, oil price fluctuations affect government revenue and, consequently, all sectors of the Saudi economy \[[@pone.0233802.ref013]\].

In KSA, healthcare services are provided through the Ministry of Health (MOH), other government agencies and private healthcare providers. The KSA government is responsible for operating, financing and managing the public healthcare sector, which delivers 80% of all healthcare services, free of charge at the point of use, to Saudi citizens \[[@pone.0233802.ref014]\]. The private sector provides the remaining healthcare services based on a fee for service, paid for by the patient personally or through private health insurance plans \[[@pone.0233802.ref015]\].

Despite the substantial resources that the government is currently able to allocate to it, the healthcare system, like most publicly funded healthcare systems is increasingly under strain, caused by rapid increases in expenditure and demand while resources remain finite. Hence, as has been recognised by both academics and international health organizations, relying solely on oil revenues to finance public healthcare services is unsustainable in the medium to long term \[[@pone.0233802.ref016]--[@pone.0233802.ref018]\].

Recently, the Saudi Government initiated a major economic reform and adopted "Vision 2030" as a roadmap for economic development. Vision 2030 is a strategic plan aimed at reducing Saudi Arabia's reliance on oil revenue and its priorities have been identified in all economic sectors. It has been implemented with the aim of identifying the general direction, policies, goals and objectives of KSA \[[@pone.0233802.ref019]\]. One of the initiatives and reforms in the Saudi healthcare sector is the increase in the role of private sector participation in delivering and financing healthcare services through the utilisation of PPPs.

The adoption of PPPs in the Saudi healthcare sector, therefore, requires caution in identifying and attempting to overcome obstacles to their successful implementation in the long term. Hence, it is worth investigating and understanding how to successfully implement PPP in healthcare. This study aims to identify and classify the perceived obstacles and barriers to the successful implementation of PPPs, so that policymakers can take them into consideration as KSA implements the Vision 2030 program. This will allow the government and other stakeholders to recognize the barriers and develop plans and solutions that will prevent them from consistently besetting progress in the healthcare sector. This research adds to the existing body of knowledge on barriers to the implementation of PPPs in the healthcare sector.

The concept of PPPs in healthcare {#sec007}
---------------------------------

Cooperation between the public and private sectors in healthcare infrastructure construction and maintenance and healthcare services delivery has been longstanding and takes various forms, from outsourcing to almost complete privatisation of services \[[@pone.0233802.ref020]\]. PPPs in healthcare were launched in the early 1990s and they redefined the model of cooperation between the public and private sectors \[[@pone.0233802.ref007]\]. Governments introduced PPPs to improve value for money and to attract private capital to produce public goods and services. The popularity of PPPs is also a result of the emergence of alternative instruments in public funds management focused around New Public Management \[[@pone.0233802.ref021]\]. As the European Commission\'s report indicates, there have been changes in the perception of state institutions from that of a service provider to a regulator, controller and organiser of the system for the provision of public services and goods \[[@pone.0233802.ref022]\].

There is no single precise definition of PPPs \[[@pone.0233802.ref023]--[@pone.0233802.ref025]\]. According to the World Bank Group's broad definition, a PPP is "a long-term contract between a private party and a government entity to provide a public asset or service, in which the private party bears significant risk and management responsibility, and remuneration is linked to performance" \[[@pone.0233802.ref026]\]. In practice, there are many different models of such partnerships, including institutional cooperation for joint production and risk sharing, long-term infrastructure contracts that emphasise tight specific of outputs, public policy networks, civil society and community development and urban renewal and downtown economic development \[[@pone.0233802.ref024]\]. Additionally, there are several PPP models in the healthcare area, including build-operate-transfer (BOT), build-own-operate (BOO), build-own-operate-transfer (BOOT) and design-build-finance-maintain (DBFM) \[[@pone.0233802.ref009]\].

PPPs have been used to encourage and facilitate innovations in many healthcare fields. PPPs in public health research \[[@pone.0233802.ref027]\] have included finding vaccines against, and drugs to treat, communicable diseases \[[@pone.0233802.ref028],[@pone.0233802.ref029]\], personalised medicine development \[[@pone.0233802.ref030]\] and management and infrastructure growth \[[@pone.0233802.ref031],[@pone.0233802.ref032]\]. The biggest controversies and expectations concern building and operating healthcare infrastructure, such as hospitals. In developed countries, PPP models based on designing, building and maintaining healthcare infrastructure prevail and the service provision is often left to the public partner \[[@pone.0233802.ref033]\]. However, in some solutions, healthcare services are provided in facilities owned and maintained by a public entity \[[@pone.0233802.ref007]\].

Advantages and disadvantages of PPPs in healthcare {#sec008}
--------------------------------------------------

There are several advantages of PPPs in healthcare, including increasing efficiency, allocating risk, reducing the cost of delivery quality services, increasing accessibility, delivering services on time, adopting new technology and management, solving public sector capital shortages and reducing fiscal and public pressures \[[@pone.0233802.ref020],[@pone.0233802.ref034]\].

For the sake of efficiency, it is estimated that the optimal solution is where a private entity is responsible for a healthcare facility's design, construction and continuing maintenance \[[@pone.0233802.ref020]\]. It is expected that the private entity will put more effort into initial design and construction in order to optimise life-cycle costs and reduce operating and maintenance costs. Higher efficiency of service delivery in PPPs is associated with the private sector's innovative strength and advanced management skills. The private sector also has a better incentive system \[[@pone.0233802.ref035]\].

A great advantage of PPPs is proper risk-sharing between the partners. There are many types of risks in healthcare contracts, including demand, demographic change, health changes, epidemiological trends, long-term healthcare demands, infrastructure construction risks, operational risks, and financial risks \[[@pone.0233802.ref035]\]. Proper risk-sharing is a key issue. If properly implemented, the PPP model can result in better investment decisions and can reduce the total cost of delivering services of a certain quality \[[@pone.0233802.ref036]--[@pone.0233802.ref038]\]. Barlow and Köberle-Gaiser \[[@pone.0233802.ref039]\], based on an analysis of PPPs in hospitals, suggested inadequate risk allocation as a reason for abandoning innovation. Additionally, many countries' experiences have shown that PPPs in healthcare have helped to reduce fraud by increasing accountability, transparency and control \[[@pone.0233802.ref040]\]. Such an effect could be expected in countries where the risk of corruption is very high \[[@pone.0233802.ref041]\].

In spite of the advantages of PPPs, their implementation still suffers from several disadvantages and impediments, including higher costs of providing goods and services, difficulty in specifying services (due, for example, to innovations in medical equipment) resulting in difficulty in quantifying the cost of PPP projects, political risks associated with long-term cooperation between public and private sectors, volatile and often unpredictable external conditions (e.g., epidemiological risks), difficult and often inappropriate infrastructure maintenance and service delivery pricing, lengthy procurement processes, lack of appropriate skills, unattractive financial markets and incomplete risk transfer and higher end user charges \[[@pone.0233802.ref042]--[@pone.0233802.ref044]\].

PPPs in healthcare projects also experience many impediments that characterise other PPP investments, including lack of suitable skills and experience, lengthy bidding and negotiation processes, lack of well-established legal framework, legal risks, unfavourable economic and commercial conditions, inefficient public procurement frameworks, lack of mature financial engineering techniques, public opposition, delays because of political debate and lack of competition \[[@pone.0233802.ref009],[@pone.0233802.ref045]\].

Both public and private partners in PPP arrangements should work to overcome the barriers and try to ensure that such issues do not hinder the proposed projects' progress \[[@pone.0233802.ref046]\]. One of the most important issues for successful long-term PPPs is to determine and ensure robust contractual and relational governance mechanisms \[[@pone.0233802.ref047]\]. This is indirectly related to the type of health PPP model. For example, private finance initiative contracts are the least flexible in the longer term. There are no incentives for the private partner to make any required changes, which could have a negative impact on the public-private relationship \[[@pone.0233802.ref048]\].

Healthcare sector PPPs in KSA and the need to study barriers to their success {#sec009}
-----------------------------------------------------------------------------

The Saudi MOH is committed to providing healthcare services that meet the needs of the citizenry and has made a commitment to achieve this objective, in part, by empowering the private sector to participate in the healthcare sector's transformation through partnerships in the financing of capital and realisation of operational projects \[[@pone.0233802.ref049]\]. It is anticipated that this will improve the healthcare sector's efficiency, rationalise financial expenditures and reduce the burden on the public budget. Accordingly, the MOH has introduced two pilot projects, one in radiology and the other in service provision \[[@pone.0233802.ref049]\].

These two projects are currently at the pilot stage and limited information about them is available. The radiology project is extremely ambitious and is planned for a 10 year period. It will cover demand for radiology services from seven hospitals, as well as nuclear medicine services, serving 1 million beneficiaries. The private partner will get, on a "right of use" basis, the existing infrastructure and qualified staff. The private partner will be responsible for replacing equipment over the project term, for investing in IT infrastructure and networks to set up a tele-radiology solution and any required refurbishment. The payment mechanism will be based on ongoing payments by the MOH and will be on a per-scan basis \[[@pone.0233802.ref050]\].

Because PPPs have only recently been introduced and the MOH has committed to utilising this model until 2030, KSA provides a unique case in which barriers to the utilisation of PPPs can be studied as they arise, allowing the policies to be reviewed and feedback to be provided during the project's implementation. Such data will be extremely helpful when the MOH expands the implementation of PPPs in the healthcare sector in the future.

Materials and methods {#sec010}
=====================

We conducted a descriptive study to identify and map barriers to the implementation of PPPs in the Saudi healthcare sector. A pre-tested interviewer-administered questionnaire was used to collect data from 72 stakeholders involved in PPPs in the Saudi healthcare sector over a two-month period (June-July 2019). The target respondents included various stakeholders from both the public and private sectors, i.e. those knowledgeable about the implementation of PPPs in this context. They included government leaders, public sector officials, private investors, consultants, lenders and representatives from contractors involved in PPP projects. Interviewer-administered questionnaire was used in order to accurately record responses, to make the most efficient use of time, and to avoid any missing data. The sample was purposively selected to gather the insights of a varied group of people. The study participants' main characteristics are presented in [Table 1](#pone.0233802.t001){ref-type="table"}.

10.1371/journal.pone.0233802.t001

###### Study participants' main characteristics.

![](pone.0233802.t001){#pone.0233802.t001g}

  Item                                 Category               Frequency (n)   Percentage (%)
  ------------------------------------ ---------------------- --------------- ----------------
  Role in Healthcare PPP projects      Government leaders     10              14
  Public sector officials              40                     56              
  Private Investors                    4                      6               
  Lenders/Financial                    6                      8               
  Consultants                          6                      8               
  Contractors                          6                      8               
  Highest academic qualification       High School or below   2               3
  University degree                    30                     42              
  Master degree                        32                     44              
  PhD                                  8                      11              
  Years of industry experience         0--5 years             28              39
  6--10 years                          24                     33              
  11--15 years                         12                     17              
  ≥ 16 years                           8                      11              
  Number of PPP projects involved in   1--2                   44              61
  3--4                                 24                     33              
  5--6                                 2                      3               
  ≥ 7                                  2                      3               

The questionnaires were administered in the Arabic language by the author (SA). The interviewer read, managed and completed the questionnaire based on the answers provided by the participants to record responses accurately and make the most efficient use of time. The interviews lasted between 15--30 minutes, with an average length of 21 minutes. The interviewer-administered questionnaire guide was adapted from the validated questionnaires developed by Babatunde et al. \[[@pone.0233802.ref009]\] and Li \[[@pone.0233802.ref051]\].

The questionnaire included two main sections. The first section asked the respondents for general information related to their demographic characteristics and PPP project knowledge and experience. The second section was designed to investigate barriers to the successful implementation of PPPs in the Saudi healthcare sector. Forty-six pre-identified barriers were divided into six categories using the SLEEPT approach (Social, Legal, Economic, Environmental, Political, Technological \[[@pone.0233802.ref009]\]. The SLEEPT approach is a verified tool providing in-depth analysis of business environments, enabling business and political leaders to build a more efficient and effective system of delivering public goods and services, such as healthcare provisions. Respondents were asked to rate the degree of influence of potential key barriers in each category using a five-point Likert scale (1 = very low; 5 = very high).

The interviews took place in the participants' offices. They were informed of the study's aim and objectives, that they had the right to withdraw at any time without giving a reason or explanation and that all data, information and opinions would be confidential and anonymised. Additional informed consent was obtained from all individuals whose identifying information was included in this article.

Descriptive and inferential analyses were used to evaluate data regarding the various barriers and their perceived degree of importance. The measurements of descriptive statistics used in this study included percentages, averages and mean scores, which were used to interpret the distribution of the samples. Mean score ranking was used to evaluate each barrier's importance, as judged by the respondents. The Kruskal-Wallis test was employed to draw inferences from the data as it is a suitable statistical tool when comparing three or more groups \[[@pone.0233802.ref052]\]. Here, the Kruskal-Wallis test was conducted to determine whether there were significant differences in the opinions of various stakeholders involved in healthcare-related PPP projects regarding the barriers to the successful implementation of PPPs. All analyses were conducted using Statistical Package for Social Science (SPSS) software.

A reliability test was conducted to test the data-collection questionnaire's internal consistency. There are several ways to measure the study tool's reliability; this study used the Cronbach\'s alpha and split-half methods, mainly the Spearman-Brown and Guttman split-half coefficients \[[@pone.0233802.ref053]\]. A Cronbach's alpha value of 0.7 or higher is considered an indicator of adequate reliability \[[@pone.0233802.ref054]\], as is a split-half correlation coefficient value of 0.8 or higher \[[@pone.0233802.ref055]\]. The reliability coefficient value of Cronbach's Alpha was 0.841, the Spearman-Brown's split-half coefficient was 0.882 and the Guttman's split-half coefficient was 0.881. Based on these values, the study tool appeared to possess internal reliability.

Ethical consideration {#sec011}
---------------------

All procedures performed in studies involving human participants were conducted in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. This study has been reviewed and approved by the King Abdulaziz University Research Ethics Committee. The study was designed and conducted in accordance with the ethical principles established by King Abdulaziz University. In addition to King Abdulaziz University's ethical approval, the study has also received ethical approval from the MOH in KSA (Central IRB log no. 2019-0058M). Written consent to participate was secured from all respondents who participated in the study.

Results {#sec012}
=======

The ranking of the barriers to the implementation of PPPs are presented in [Table 2](#pone.0233802.t002){ref-type="table"}, which shows the categorised barriers' mean rank values using the SLEEPT approach. The mean rank values of the respondents' categories are also included.

10.1371/journal.pone.0233802.t002

###### Mean rank values of barriers by sample groups and their rankings.
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                            Barriers                                      
  ------------------------- ---------- ------ ------ ------ ------ ------ ------
  All Categories            Mean       3.23   3.85   3.36   3.55   2.77   3.49
  Rank                      5          1      4      2      6      3      
  Government leaders        Mean       3.42   4.26   4.12   3.96   3.29   3.70
  Rank                      5          1      2      3      6      4      
  Public sector officials   Mean       3.27   3.92   3.31   3.45   2.92   3.55
  Rank                      5          1      4      3      6      2      
  Private Investors         Mean       2.56   3.96   3.56   3.10   1.71   3.45
  Rank                      5          1      2      4      6      3      
  Lenders/Financial         Mean       3.52   3.90   3.17   3.73   3.09   3.77
  Rank                      4          1      5      3      6      2      
  Consultants               Mean       3.44   3.76   3.50   3.73   2.29   3.37
  Rank                      4          1      3      2      6      5      
  Contractors               Mean       3.07   2.67   2.33   3.47   1.71   2.67
  Rank                      2          3      5      1      6      3      

For each category of barriers, several statements were used (detailed barriers) to assess the barrier's importance. Details of the statements and their ranking list (based on their mean values) are presented in [Table 3](#pone.0233802.t003){ref-type="table"}.

10.1371/journal.pone.0233802.t003

###### Detailed results of the rankings of the barriers to implementing PPPs.
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  Barriers                                                                                                   Mean                                                         Rank   
  ---------------------------------------------------------------------------------------------------------- ------------------------------------------------------------ ------ ---
  Social                                                                                                     Potential conflicts of interests among stakeholders          3.81   1
  Inadequate consultation by stakeholders to facilitate greater acceptance of PPPs                           3.60                                                         2      
  Fear over the implications of decisions                                                                    3.57                                                         3      
  Lack of trust between the public and private sectors                                                       3.46                                                         4      
  Cultural impediments, including the public perception of PPPs                                              3.20                                                         5      
  Inability of the public sector to manage consultants                                                       3.08                                                         6      
  Lack of confidence and trust in PPPs                                                                       2.94                                                         7      
  Societal discontent with the private sector                                                                2.79                                                         8      
  Public opposition                                                                                          2.76                                                         9      
  Legal                                                                                                      Delays in approval and permits                               4.06   1
  Law and regulation changes                                                                                 3.97                                                         2      
  Weak/poor regulatory frameworks and enforcement                                                            3.92                                                         3      
  Problems with administrative procedures and guidelines                                                     3.92                                                         4      
  Weak/poor enabling policies                                                                                3.78                                                         5      
  Unavailability of model concession agreements                                                              3.69                                                         6      
  Weak institutional capacity and PPP strategies                                                             3.57                                                         7      
  Economic                                                                                                   Problems with delays in receiving payments                   3.64   1
  Inability of local institutions to provide long-term financing                                             3.53                                                         2      
  Financial cost                                                                                             3.46                                                         3      
  Inappropriate risk allocation and sharing                                                                  3.44                                                         4      
  Perceived rise in tariffs                                                                                  3.36                                                         5      
  Difficulties in securing credit from banks                                                                 3.21                                                         6      
  Difficulties in obtaining long-term financing                                                              3.20                                                         7      
  Lack of public-sector project development funds to promote PPPs                                            2.94                                                         8      
  Environmental                                                                                              Lack of transparency and accountability                      3.72   1
  Lengthy delays in negotiations                                                                             3.72                                                         2      
  Environment that does not facilitate the implementation of PPPs                                            3.50                                                         3      
  Construction delays                                                                                        3.49                                                         4      
  Land-acquisition problems                                                                                  3.29                                                         5      
  Political                                                                                                  Inadequate experience with PPPs                              3.29   1
  Poor understanding of PPPs by decision-makers                                                              3.22                                                         2      
  Distortions of guarantees/incentives by governments                                                        2.97                                                         3      
  Lengthy delays because of political debates                                                                2.69                                                         4      
  Inability of the government to manage PPP projects                                                         2.50                                                         5      
  Strong political interference                                                                              2.32                                                         6      
  Lack of strong political commitment to PPPs                                                                2.31                                                         7      
  Technological                                                                                              Shortage of professionals qualified to handle PPP projects   3.78   1
  PPP process that is not clearly defined/lack of clarity                                                    3.69                                                         2      
  Inability of the private sector to fully meet the challenge of investing in many PPP projects              3.60                                                         3      
  Inconsistent risk assessment and management                                                                3.59                                                         4      
  Inadequate distribution of responsibilities                                                                3.53                                                         5      
  Inability of the public sector to develop and manage the PPP process                                       3.39                                                         6      
  Unavailability of large construction companies that can implement PPP projects in some regions             3.37                                                         7      
  Lack of suitable skills, experience, and expertise in both the public sector and among private investors   3.36                                                         8      
  Difficulty in specifying work requirements and the quality of service                                      3.34                                                         9      
  Provision of incomplete up-front project information by the public sector                                  3.28                                                         10     

The analysis of the rankings based on the barriers' mean values, as rated by the respondents, showed that they ranged from 2.77 to 3.85 ([Table 2](#pone.0233802.t002){ref-type="table"}). Legal barriers had the highest mean value, with a score of 3.85. This shows that the stakeholders perceived legal barriers to be the biggest hindrance to PPP project implementation in the Saudi healthcare sector, followed by environmental, technological, economic, social and political barriers, respectively.

Delays in approval were considered the biggest legal barrier, with a mean value of 4.06, then law and regulation changes, with a mean value of 3.97. Among environmental barriers, lack of transparency and accountability and lengthy delays in negotiations were considered the leading environmental barriers. The shortage of professionals qualified to handle PPP projects and lack of clarity in the process of implementing PPPs were identified as the two biggest technological barriers, with mean values of 3.78 and 3.69 respectively. Issues with delays in receiving payments and the inability of local institutions to provide long-term financing ranked as the biggest economic barriers, with mean values of 3.64 and 3.53 respectively. Potential conflicts of interests among stakeholders had the highest mean value, 3.81, of the social barriers. Inadequate experience with PPPs and poor understanding of PPPs by decision-makers were the biggest political barriers, with mean values of 3.29 and 3.22, respectively.

[Table 4](#pone.0233802.t004){ref-type="table"} shows whether various groups of respondents in this study ranked the categories differently and revealed a difference in the perceptions of public-sector officials, consultants and private investors.

10.1371/journal.pone.0233802.t004

###### Kruskal-Wallis test of homogenous rankings by groups.
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                            Government leaders   Public sector officials   Private Investors   Lenders/ Financial   Consultants   Contractors
  ------------------------- -------------------- ------------------------- ------------------- -------------------- ------------- -------------
  Number of respondents     10                   40                        4                   6                    6             6
  Kruskal-Wallis H          9                    32                        14                  4                    13            9
  Degree of freedom         5                    5                         5                   5                    5             5
  Asymptotic significance   0.11                 \<0.001                   0.02                0.57                 0.03          0.11

Discussion {#sec013}
==========

This study's findings showed how the respondents ranked the various barriers and that different stakeholders perceive different barrier categories as having different degrees of impact on the success of PPP projects in the healthcare sector in KSA. The evidence showed that the top three barriers, as rated by the respondents, were legal barriers such as delays in receiving approval and permits and law and regulation changes; environmental barriers such as lack of transparency and accountability; and technological barriers such as a shortage of professionals qualified to handle PPP projects.

Our findings related to the legal barrier agree with those of other studies that have showed that the lack of adequate legal and regulatory frameworks pose a challenge to the successful implementation of PPPs \[[@pone.0233802.ref009],[@pone.0233802.ref056]--[@pone.0233802.ref058]\]. A stable regulatory framework that can be easily enforced is essential. KSA's authorities should study the Middle East and North Africa (MENA) countries' detailed experiences of good practice in the regulatory frameworks of PPPs. The weakest points of the regulation frameworks in the MENA region are the regulations related to the first step of PPP implementation, the preparation stage. However, there are huge discrepancies between countries. The regulations relating to the first step of implementation of PPPs in Egypt are quite good, whereas, in Iraq and Lebanon they are very poor \[[@pone.0233802.ref057]\].

Weak/poor regulatory frameworks and enforcement, problems with administrative procedures and guidelines and weak institutional capacity and PPP strategies were identified as strong legal barriers in KSA. Well prepared institutions and a strong legal framework will mitigate delays in approvals and permits, which are the most highly ranked barriers in our study. A well-designed institutional support, the Private Infrastructure Investment Management Center (PIMAC), was introduced in Korea and it would be beneficial to take advantage of its experience. Its functions include (a) provision of advice on structuring PPPs; (b) appraisal of government-sponsored PPP projects and (c) provision of assistance to government agencies in negotiation with private sector PPP developers \[[@pone.0233802.ref059]\]. It is valuable in preparing any regulatory framework to observe solutions from other countries or agencies and to adopt good practices, while avoiding bad ones \[[@pone.0233802.ref060]\].

Environmental issues were ranked as the second-highest barriers to the successful implementation of PPPs, with lack of accountability and transparency being the highest-ranked environmental barrier to the success of PPPs in the healthcare sector in KSA, which is not the case in other countries \[[@pone.0233802.ref009]\]. Concerns are also often raised about delays in negotiations among primary stakeholders. Another barrier is an environment that does not facilitate the implementation of PPPs. This finding echoes those of another study in which it was suggested that it is crucial for governments to create an environment that enables PPPs to become an attractive option \[[@pone.0233802.ref009]\].

PPPs are like all businesses; they thrive in regions where the laws, regulations and business climate are favourable. In the case of KSA, this study's results imply that KSA should devise standards that ensure that all parties concerned with the implementation of PPPs are accountable and transparent, both to the public and to each other, so that trust can be established. In addition, laws and policies should be created to facilitate private-sector engagement with the government, with the goal of implementing PPP projects in the healthcare sector.

This study's results also showed that, in KSA, technological barriers are an important element affecting the success of PPPs in the healthcare sector. It is suggested that a lack of professionals with the right experience and skills and project-preparation capacity are obstacles to the successful implementation of PPPs \[[@pone.0233802.ref061],[@pone.0233802.ref062]\]. Similar results were obtained in other PPP studies in Kuwait and Qatar \[[@pone.0233802.ref058]\]. It is, therefore, recommended that the government should draw on the experience and skills of professionals in developed economies to build and structure its PPPs and, thus, make such projects more attractive to the private sector \[[@pone.0233802.ref063]\].

In addition, the KSA government should work to improve the capacity of the stakeholders involved in the implementation of PPPs so that the government officials handling such projects can acquire the necessary skills and ability to negotiate proper contracts and become more accountable and transparent. Furthermore, the government can facilitate the process by streamlining such projects into programs, so that they can be prioritised and the private sector will not become overwhelmed by a multiplicity of projects. A good example of a matured user of PPP in healthcare in another country, from which we can learn, is Moheb Hospitals in Iran \[[@pone.0233802.ref064]\].

The results also showed that there are important political barriers that hinder the successful implementation of PPPs in the healthcare sector. Our study found that the most important barriers are inadequate experience with PPPs and poor understanding of PPPs by decision-makers. Both these barriers in KSA were confirmed by findings from another study that found that the resistance stems from top government officials, who still think that PPP is synonymous to privatization which entails a full divestiture of assets to the private sector \[[@pone.0233802.ref058]\]. Similar barriers were found to limit the adoption of PPP projects in Singapore \[[@pone.0233802.ref065]\]. It can be argued that insufficient involvement and the government's inability to manage PPP projects result in project failures \[[@pone.0233802.ref031]\]. Furthermore, Gibson and Davies \[[@pone.0233802.ref066]\] have argued that, in mature economies, local political opposition is an obstacle to implementing PPPs.

In addition, there are economic barriers that make it difficult to implement PPPs. Our findings are similar to those of another study, which suggested that high bidding and transaction costs are also obstacles to the implementation of PPP projects \[[@pone.0233802.ref067],[@pone.0233802.ref068]\]. To encourage the private sector to participate and invest in the health sector, the KSA authorities need to provide incentives, conditions and a background that will attract investors \[[@pone.0233802.ref031]\]. Another problem related to successful PPP implementation that should be considered with caution is the cost of investment and the transparency of healthcare projects \[[@pone.0233802.ref069]\].

Social barriers were another factor hampering the effective implementation of PPPs. Because PPPs call for close interaction and discussion between the government and the private sector, such barriers are likely to lead the parties to distrust the processes and, therefore, challenge their acceptance by society at large. In the case of multinational engagements, it has been suggested that cultural impediments can pose serious challenges, especially when cultural competence is lacking \[[@pone.0233802.ref002],[@pone.0233802.ref070],[@pone.0233802.ref071]\]. Therefore, before when starting any PPP project, it is imperative to recognise the public's interests and goals.

Bearing in mind all the potential barriers already mentioned, it should be noted that, for PPPs in healthcare in Islamic countries to succeed, they should be analysed in the context of shari\'ah. An example of a pilot PPP in healthcare is the Konya Integrated Health Campus, which was followed by a very similar shari\'ah-compliant PPP, the Manisa Hospital in Turkey \[[@pone.0233802.ref072]\].

Our work analysed the potential barriers proposed by Babatunde et al. \[[@pone.0233802.ref009]\] and Li \[[@pone.0233802.ref051]\]. It would be valuable in future research to find any potential barriers that are specific to KSA. Osei-Kyei and Chan \[[@pone.0233802.ref044]\]analysed 27 papers of critical success factors and found that, of 57 detected factors, 5 were present in many countries, which were appropriate risk allocation and sharing, strong private consortia, political support, community/public support and transparent procurement. Other factors were less common, which means that they are not specific to all countries.

A few limitations should be considered when interpreting this study's findings. The study used a purposive sample that was relatively small but suitable for the purpose of the study. The study is, therefore, limited by the sample size, and any future study aiming to corroborate these results should employ a larger sample. Moreover, KSA only has limited experience in PPPs in healthcare because projects have just started. Hence, the different stakeholders' views presented in this study might be limited by their current experiences. With more experience following the implementation of some projects in KSA, in-depth investigations and further research will be warranted.

Conclusions {#sec014}
===========

The authorities in KSA should benefit from the good practices in regulating the procedures of introducing PPPs, including the preparation of PPPs and procurement and contract management, found in other developing countries \[[@pone.0233802.ref057],[@pone.0233802.ref072]\]. It is very important to implement rigorous assessments for the preparation of PPP projects \[[@pone.0233802.ref047]\]. An economic cost-benefit analysis should be prepared and studies into socioeconomic impact, fiscal affordability, risk identification, financial viability and comparative assessments (PPP versus traditional procurement) and market assessment should be undertaken. These matters should be kept updated while the project is in progress, if necessary. The management processes and practices are crucial to the creation of social value \[[@pone.0233802.ref073]\].

Should PPPs be more common in healthcare in KSA? If so, then on what scale and which model should be used first? What should be done to ensure that the implementation of projects is successful, thereby contributing to an increase in the level of healthcare services provided? Will their wider application support the efforts made towards Universal Health Coverage? In order to find answers to these questions, one can draw on the experiences of other countries. However, it is necessary to consider each country's peculiarities and its inhabitants, which might make the copying of solutions effective in certain legal and cultural systems, while, in a different environment, copying might prove useless. The public management models functioning in individual countries are shaped by local, cultural, institutional and legal conditions. An attempt to create a model without considering internal and external conditions is doomed to failure. Whether a PPP can prove to be a useful tool for the socio-economic policy pursued by the Saudi Arabian authorities can only be determined by a careful attempt to put this model into practice, prepared carefully, with an understanding of the essence of the partnership and, above all, according to local conditions.
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